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Abstract 
Any country that is always looking to grow the country's economy should be based on the international trade sector. The present
study examines the dynamics and the seasonality in Romania’s international exchanges in live animals and animal products. Try 
to modelling aspects of the seasonality in a time series, can be an issue of that decision makers take into account in assessing the 
performance of the sector. The analyzed period for this paper is 2004-2013. Live animals trade in Romania is one of the three 
sectors with positive balance of trade and the rhythm of growth for the exports increased faster than for the imports. The analyze 
of the seasonality, made by two methods, suggested that the trade in live animals has had negative adjustments due to seasonal 
factors, at least on the first quarter and the trade with agro food products has had negative adjustments on the first and second
quarter. Regarding the forecasting 2014 and 2015, quarterly time periods, the linear method was the one which has had the best 
adjustment. 
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1. Introduction 
The interest on studying the "Live animals" sector was dictated by the importance that it has in the Romania’s 
international dimension and especially due to the fact that it is one of the few sectors where our country shows 
positive trade balance. Despite the fact that the country is globally a net importer, for agro-food products, in the case 
of livestock trade, exports exceeded imports, since at least 2002. On the other side, although the live animals and 
animal products is a traditional trade sector in our country, there are not many studies in this area. Looking on the 
international ground there are some studies and tackles diverse themes. We present in the following few 
international papers. Thus, studying the impact of the Romania’s accession on trade of live animals, Neculita et al. 
(2011), the authors insist on the importance of the laws and regulation in order to improve and protect the national 
economy. At the multinational scale, Wooster et al. (2007), stated that “since the formation of the World Trade 
Organization, the proliferation of regional trade agreements has raised concerns regarding the prospects of 
multilateral trade liberalization”. Furthermore, in his paper regarding the connection between trade and less-
developed countries, Anderson (1989) observed that „It is then shown that selling or giving away agricultural 
research and management skills to developing countries can be beneficial to developed countries”. Fleming and 
Abler (2013) in their paper were analysed, from the perspective of the traditional and non-traditional goods, the 
relationship between trade and agricultural productivity in Chile; the results of the study have been showed that „the 
trade exposure index is positively related to farm yields, but with a larger effect on farmers producing both 
traditional and non-traditional commodities”. On the other side, speaking about China’s trade in term of distance, 
Lijie et al. (2011), it was taking into account another factor; „the results of analysis show that the major factors, 
affecting China’s agricultural export, are: distance, the fact that whether the importer is a member of Asia-Pacific 
Economic Cooperation, GDP of importer, real exchange rate volatility and GDP per capita of importer” - these facts 
showing the great diversity of the factors affecting the trade development. At its turn, European Commission, 
assesses in 2010 that “open trade is an important driver for economic growth and job creation in the EU as well as 
worldwide, and as a necessary condition to strengthen the competitiveness of the EU in global markets”. With other 
special issues in environment, we have been stopped on the analyse made by Huang and Li (2013) on the data of 
China’s trade and where they concluded that  „the import of these industries would put a lot of pollution stay abroad 
and this will undoubtedly bring to China’s ecological environment beneficial effects”. Focussing on the relationship 
between financial development and economic growth in Taiwan, Chang and Caudill (2005) „suggest unidirectional 
causality running from financial development to economic growth”. Continuing with the study on the impact of the 
trade on the economy, but taken into consideration another dimensions, Kim et al. (2013) mentioned in their paper 
that „Particularly, trade adversely affects investment in low-human-capital, less-financially-developed, or more-
corrupted countries, but positively affects it in countries with opposite attributes”. Thus, ending the international 
overview, we mention Shahbaz (2012) who studied the impact of trade openness on economic growth, and whose 
stated that „in the long term, trade openness promotes economic growth”.  
2. Materials and Methods 
The methodology applied in this study consisted in the following. In the first part, based on the time series data, 
we have drawn an overview on the Romania’s trade of agro-food and live animals. Then, we have focused on the 
average rhythm of growth of the time series, supported by the average level index for these indicators. In the next 
part, we have pointed out elements of the seasonality in live animals trade, by means of two methods. The last step, 
was consisted in forecasting two years quarterly data. Time series facing seasonal variations are interested to be 
studied for knowing their performance relative to the normal seasonal variation. The international trade is one of the 
fields affected by seasonal variation and so, it needs to identify and measure it in order to plan measures for 
temporary variations of the trend. The method of seasonal adjustments involves re-movement of the seasonal 
component of a time series. The seasonal variations are expressed by means of the seasonal index, which is strongly 
linked to each quarter of the period. By its measure it is possible to compare an actual observation relative to what it 
would be if there was no seasonality effects. In order to provide a better understanding of the seasonal impact, it has 
to eliminate the seasonal effect from the time-series data. For analyzing the seasonal effects, we have chosen the 
additively model and a multiplicatively model. To do this, we carried out several steps for calculating of the moving 
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averages for each quarter on period 2004-2013. Then, for obtaining the corrected time series items, there were 
determined seasonal deviations and coefficients, and further, there were calculated gross seasonal deviations, their 
averages and corrected seasonal deviations for each quarter. The next step was computing of the trend for the un-
seasonality series; for the last step of the study, it was calculated, by linear adjustment method, an extrapolated 
quarterly data sets on the volume of trade in live animals, for the years 2014 and 2015. 
3. Results and Discussions 
The paper has first deal with a presentation on Romania’s trade in live animals, during the 2004-2013 period. The 
live animal’s category has been presented divided on the trade flows (imports and exports).  
Fig. 1: International Trade with Live animals, 2004-2013 
In the figure above, it was designed the volume of exports which exceeding the imports during the 10 years’ time 
period. There were only 2 years (2008 and 2009) when in the same time, the imports have increased the volume and 
the exports decreased. The yearly average of the imports of live animals on the 10 years period analysed in this 
paper was about 26000 tonnes; for exports, the average was about 94000 tonnes. In what concern the analyze of the 
commercial relations with the E.U., for live animals, we calculated an average volume with the E.U. of the annual 
imports (10 years periods) of 23100 tonnes, and for the exports, 55200 tonnes. Meanwhile, the annual average of the 
agro-food imports and the exports with the E.U., over the 10 years have had almost equal values (a bit more over 2.2 
million tonnes). Another figure is the share of the imports and exports in live animals with EU countries, from the 
total agro-food trade of Romania which shown values slightly higher than the share in total trade in live animals. 
Further, in this paper, some of the analysis have been made taking into account the periods of the pre-accession and 
the period after the accession of Romania in the E.U. This has been done because we have taken note about major 
differences among the commercial flows during these two periods. As we have already mentioned, in the last 10 
years, the balance of the whole foreign trade with agro-food products conducted by Romania was practically 
negative, for both international and European trade. This statement confirms the title of “Net Importer Country” for 
Romania, except 3 products where Romania has been conducted a positive trade balance. One of these products is 
“Live animals and animals products”. At the whole, as part of the agro-food trade, live animals trade, divided by the 
2 periods represent only 0.45% for the volume of imports in the 2002-2007 period and 0.80% in the 2008-2013 time 
period; in other terms for the two sub-periods, the exported quantities are significantly higher than imports. Reported 
to the EU volume, this share is slightly higher than the first one. According to the Official Journal of the European 
Union (September 2007), listed in Annex1 from the Combined Nomenclature, section I, chapter 1, by Live animals, 
means the following categories: (0101) Live horses, asses, mules and hinnies, (0102) Live bovine animals, (0103) 
Live swine, (0104) Live sheep and goats, (0105) Live poultry, that is to say, fowls of the species Gallus domesticus, 
ducks, geese, turkeys and guinea fowls, (0106) Other live animals (Official Journal of the European Union, 2007). 
We presented in the following table the first three traded items, ranked by type of products marketed under the 
category "Live animals". 
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Table 1: Ranking first three live animals products† traded by Romania, 2004-2013 
 Ψ 
Ǧ Live swine Live poultry Live bovine 
͵͸͵ͺͷͶ 81.25% 9.06% 8.51% 
Ǧ Live sheep and goats Live bovine  Live horses, asses, mules 
ͳʹͲ͸ʹ͸ͳ 45.9% 44.46% 6.24% 
Source: own calculations, based on the NIS data, †As there were classified in the Combined Nomenclature (2007) 
As it was shown, the structure of the two branches of commerce is different for the three places in the ranking; 
there is only the category "Live bovine animals" being found in the third place with 8.51% for imports and second 
place 44.46% for exports, so Romania exports massively Live bovine. However, we have noted, the large 
differences between the percentages of the first three places in the ranking for imports and between the two first and 
the third for the exports. Otherwise, in Romania it is a massive import of live swine (81.25%), the volume of the two 
other categories (poultry and bovine) are comparable; the exports of live sheep and goats (45.9%) are even greater 
then Live bovine animals. Going further to the analyse of the seasonality of trade in live animals, it was detailed into 
two sub-periods the situation of the quarterly averages quantities imported and exported. The two sub-periods are 
related to the pre-accession and post-accession of Romania to the European Union. In the case of imports of live 
animals, we noticed a constant average volume that reaches over 4000 tonnes in each quarter of the period 2002-
2007, the average value of importation for this period was thou $ US 40.695. After joining the EU in 2007, it 
witnessing a doubling of imports, thereby rendering the average amount of the time after accession, from 9,000 
tonnes in the first two quarters to more than 12,000 tonnes in quarters 3 and 4. The importation average of the 2008-
2013 time period is 3 times higher than the previous period. The mean volumes exported are much higher than those 
imported. In the first quarter of the analysed periods (2002-2007 and 2008-2013), volume stands at around 15,500 
tonnes export of live animals. The averages of the other three quarters are relatively close as level Q3 recording a 
slightly higher value. The average value of exports in the two sub-periods is more balanced between the two sub-
periods; so, we are talking about $US 174889 thousand (2002-2007), and about $US 256897 thousand (2008-2013); 
in other words, in terms of value, we could say that the level of exportations did not vary greatly between the two 
periods. 
Table 2: The average level of volume for the Romanian Trade of Live animals (tonnes)
Imports 2004-2007 2008-2013 
1st Q 4,731 9,292 
2nd Q 4,360 11,491 
3rd Q 4,086 12,805 
4th Q 3,485 12,136 
Average Amount Imports ($U.S. Thou) 40,695 128,723 
Exports 2004-2007 2008-2013 
1st Q 15,511 20,390 
2nd Q 22,511 26,780 
3rd Q 27,966 35,459 
4th Q 28,451 30,377 
Average Amount Exports ($U.S. Thou) 174,889 256,897 
1st Q, 2nd Q, 3rd Q, 4thQ – the four quarters 
In the next figure it was presented the balance of trade, on the fourth quarters, 2011-2013 periods. 
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Fig. 2: The balance of trade, quarterly data, Romania, 2011-2013, tonnes 
Following the seasonality analysis, we have presented the seasonal deviations of the volume of trade flows for 
Live animals, 2004-2013 quaterly time periods. 
Fig. 3: The seasonal deviations (the Additive method), Live animals Exports, 2004-2013,    yt – quarterly time series data,  
sj – corrected seasonal deviations of the time series
Fig. 4: The seasonal deviations (the Additive method), Live animals Imports, 2004-2013   yt – quarterly time series data,  
sj – corrected seasonal deviations of the time series 
From the pictures above, we have noted that even, smaller in volume than exports, started from 2008, the Live 
animals imports have actually a greater and more stable seasonal trend and the volume has increased constantly. 
More details in the seasonal variations of the live animals trade flows are presented in the next part of this paper. 
Thus, as mentioned before, we have analysed the seasonality by means the additive and the multiplicative methods. 
Looking further and focusing on the methods, it was drawn in the figure below the average of gross seasonal 
deviations for the trade flows of  Live animals and Agrofood products, quarterly data.  
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Fig. 5: Average of Gross seasonal deviations, Multiplicative method, quarterly data, 2004-2013 
For a more detailed analysis of the results obtained, we have presented in the table below (Table 3), the 
seasonality index for both additive and multiplicative methods. 
Table 3: Seasonality Index - Additive method (AM) and Multiplicative method (MM), 2004-2013 
 Index 
                                  Quarter 
Imports Exports 
Live animals Total Agro-food products Total Live animals Total Agro-food products Total 
Average of  Gross  Seasonal 
Deviations  -52,4 -8.450 -3,84 -43.151 
Corrected Seasonal 
Changes (AM) 
Q1 (934,75) (78 115,36) (7 728,27) (406 640,23) 
Q2 53,82 7 586,87 (1 436,60) (441 976,12) 
Q3 849,3 9 947,52 5 761,15 485 662,09 
Q4 31,67 60 580,97 3 403,72 362 954,27 
Average of Gross Seasonal 
Indicators (%) 0,98 0,99 0,97 0,92 
Changes due to the 
Corrected Seasonality 
Indicators (MM) % 
Q1 (11,49) (5,05) (30,44) (23,32) 
Q2 1,37 1,46 (2,84) (27,98) 
Q3 11,44 (1,62) 26,66 35,33 
Q4 0,01 5,51 16,82 33,81 
Source: own calculations 
Given the additive method, in the table above, it has noted that imports of live animals in the Q1 of each year of 
the analysed period 2004-2013, the seasonal factor caused a decrease in the volume of imports of live animals with 
about 935 thou tonnes, from the trend line. Under the same conditions, changes for Q2, Q3 and Q4, seasonal factor 
caused an increase in the volume of imports by about 54 thou tonnes, 850 thou tonnes and respectively 32 thou 
tonnes, from the trend line. Regarding imports of agro-food products in the first quarter of each year, the seasonal 
factors resulted in a decrease in volume of 78115 thou tonnes (Q1). The three others quarters have had positives 
seasonal deviations, caused by the seasonality and reported to the trend line. The fourth quarter has registered the 
biggest deviation. For both live animals and agro-food products, the flows trade, have had positives adjustments in 
the Q3 and Q4.  In other words, due to seasonal factors, we see a sharp decline in the first quarter. Going further in 
interpretation of seasonality analysis for exports, it was mention that the live animals in the first two quarters of each 
year of the period analysed, seasonal factors resulted in a decrease in the volume from the trend line. Positive 
adjustments in volume were recorded in Q3 and Q4, where the seasonal factor involved changes of 5761 thou tonnes 
(Q3) and 3403 thou tonnes (Q4). Overall, additive method for live animal exports in the period under review, the 
average gross seasonal has negative deviations and reach 38400 tonnes. Seasonal analysis of agro-food exports of 
Romania is characterized by a trend reversal in Q1 and Q2. With additive method, the average gross deviation for 
agro-food exports is negative and amounts 43151 thou tonnes. If seasonality interpretation will be based on the 
results of multiplicative method, we have the following interpretation. For imports of live animals over the 10 years 
analysed, the seasonal factor was determined for the Q1 of each year, a decrease of import volumes by about 11.5%. 
On the Q1, Q2 and Q3, the seasonal factor caused an increase in the volume of imports of live animals compared to 
the trend line. Moving to imports of agro-food products, it was noted a negative adjustment of the volume for the 
first and the third quarters; the second and the fourth quarter correction becomes positive. Exports of live animals 
and agro-food products in the international trade of Romania during the period under review, have showed in the 
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first two quarters of each year, negative adjustments and the last two quarters displayed positive changes due to 
seasonality.  
 Table 4: Forecasting quarterly data, linear trend, 2014 and 2015 
No.  Method             Quarter Imports Exports 
Live animals Agrofoods products Live animals Agrofoods products 
1 Additive method 
2014 
QI 13 457 1 578 345 23 045 2 609 003 
QII 14 750 1 683 571 29 585 2 647 905 
QIII 15 850 1 705 454 37 031 3 649 782 
QIV 15 337 1 775 611 34 922 3 601 312 
Additive method 
2015 
QI 14 675 1 656 437 24 039 2 905 955 
QII 15 968 1 761 663 30 579 2 944 858 
QIII 17 068 1 783 546 38 025 3 946 734 
Q IV 16 555 1 853 703 35 916 3 898 264 
2 Multiplicative 
method 
2014 
QI 14 392 1 656 462 30 774 3 015 644 
QII 14 697 1 675 985 31 022 3 089 882 
QIII 15 002 1 695 508 31 271 3 164 121 
QIV 15 306 1 715 031 31 520 3 238 359 
Multiplicative 
method 
2015 
QI 15 611 1 734 554 31 768 3 312 596 
QII 15 915 1 754 077 32 016 3 386 835 
QIII 16 220 1 773 600 32 265 3 461 073 
QIV 16 524 1 793 123 32 514 3 535 311 
  Source: own calculations 
Here above, we have computed, on the basis of the 2004-2013 data, a forecast for the next two years (2014, 
2015) in quarterly data, for live animals and agro-food products. The two methods employed were, as for the 
seasonality analyse, were the additive and the multiplicative method. Overall, the results suggest that by the 
multiplicative method, the values of the two-year forecast tend to be overpriced compared to those obtained by 
additive method. 
4. Conclusions  
The present work has started from the reality that trade in live animals held by Romania in the last years, 
recorded a positive balance, along with two other products, these being the only export surplus products made by 
our country. Regarding the structure of imports and exports according to international classification, live animals 
trade is one that is found in the top three positions; it was also noted here the notable differences between the 
weights of the volumes of the top three. From the analysis of the average time series, we retained higher average rate 
of growth in exports compared to imports (category live animal and agro-food products). Thus, it was suggested a 
growth rate of exports compare to imports, but this is subsequently analysed in sub periods. Regarding the 
conclusions of seasonality for both methods, were demonstrated following. By the additive method, the analysis 
indicated that imports of live animals category, have suffered because of seasonal factors. Imports of agro-food 
products category have had a positive change due to the seasonal factors, average about 8450 thou tonnes. 
Regarding exports, for live animal category, they have undergone a negative change due to seasonal factor, 
averaging about 38 400 tonnes. For exports of agro-food products, the changes that occurred due to seasonal factors 
were negative and amounted around to 43151 thou tonnes. To the method of analysing multiplicative, we obtained 
the following results. For the Romania's international trade with agro-food products and live animals, changes made 
as a result of seasonal factors along the 10 years analysed, suggested with the multiplicative methods, for each 
category a positive mean change for each quarters of over 0.9 %. 
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